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is disclosed. A station with a control panel is located in 
each room in the hospital which is to be reached by the 
system. A main conveyance path including a linear 
induction motor extends between each station. The 
stations include a branch conveyance path extending 
from a stop position on the main conveyance path to an 
input/ output section for inputting carrier cases into the 
system or receiving carrier cases sent from other loca 
tions. A transferring device is located at each stop posi~ 
tion and transfers carrier cases from the main convey 
ance path to each station. The system is run by a central 
control unit which controls the conveyance of the car 
rier cases along the main conveyance path as well as 
transference of the articles between the main convey 
ance path and the station and the movement of the 
carrier cases at the station itself. A detector is located in 
each station to detect if a malfunction occurs in any of 
the stations and reports any malfunctions to the central 
control unit. If a malfunction is detected, the central 
control unit operatively disconnects the malfunctioning 
station from the rest of the system so that no carrier 
cases may be sent to the malfunctioning station and no 
carrier cases may be sent from the malfunctioning sta 
tion to the rest of the system, while maintaining normal 
functioning of the rest of the system. 

18 Claims, 16 Drawing Sheets 

STN 
/ 
/ ENDOSL'UP/C 
EXAM/NATION 
DER 

SURGICAL 
DER 

, URTHOPEU/C 
DEF ORAL 

UTURH/NOLA RYNGO- SLRGEA L 
LOG/54L UEP DER 

OVERT/ME CLINICAL 
SERVICE DER 



US. Patent Apr. 10,1990 





US. Patent Apr. 10, 1990 Sheet 3 of 16 4,915,030 

I 

i 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

— i 

I 15 ; 



Apr. 10, 1990 Sheet 4 0f 16 4,915,030 ' US. Patent 



US. Patent Apr. 10, 1990 Sheet 5 of 16 I 4,915,030 



US. Patent Apr. 10, 1990 Sheet 6 0f 16 4,915,030 

\// 

12/ 

0o 50 

5, 

43 

4 

42 
40 

H‘ 



US. Patent Apr. 10,1990 Sheet 7 of 16 

E694. 

a\4 5,2 87 52 
6 

l 
('2 

Z 
4 

H6. 98. 

49124 
\ _ 

49b) 82 
_ L 



US. Patent Apr. 10, 1990 Sheet 8 of 16 4,915,030 

Hal/C. 5"‘ 









US. Patent Apr. 10, 1990 Sheet 12 of 16 4,915,030 



' 4,915,030 Sheet 13 of 16 US. Patent Apr. 10, 1990 



US. Patent Apr. 10,1990 Sheet 14 of 16 4,915,030 



US. Patent Apr. 10,1990 Sheet 15 of 16 4,915,030 



US. Patent Apr. 10,1990 Sheet 16 of 16 4,915,030 



4,915,030 
1 

APPARATUS FOR CONVEYING ARTICLES 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an apparatus for 

conveying articles from one location to one of a plural 
ity of other locations in a large building. In particular, 
although not necessarily limited thereto, this invention 
may be used in a hospital to convey charts, slips, medi 
cine, and other miscellaneous articles from a ?rst loca 
tion or department to a second designated location or 
department in the hospital. 

2. Description of the Related Art 
Copending U.S. application Ser. No. 938,644 to Mat 

suo et al., and assigned to Toshiba K.K. was ?led on 
Dec. 5, 1986, and discloses an apparatus for conveying 
carrier cases containing articles. The apparatus oom 
prises a main conveyance path and a plurality of branch 
conveyance paths extending therefrom. Each branch 
conveyance path includes a pair of vertically displaced 
conveying belts which extend downwardly to a supply 
section and a receipt section. One of the vertical con 
veying belts conveys carrier cases downwardly from 
the main conveyance path to the receipt section and the 
other conveying belt conveys carrier cases supplied to 
the apparatus at the supply section upwardly to the 
main conveyance path. A lateral conveying belt is pro 
vided orthogonally to the lower end portions of the 
vertical conveying belts within the receipt section and 
the supply section. When a carrier case arrives at the 
receipt section via the ?rst vertical conveying belt, the 
lateral conveyor belt conveys the carrier cases for 
wardly in the receipt section. When a carrier case is 
placed in the supply section, the lateral conveying belt 
is reversed to convey the carrier cases back towards the 
second vertical conveyor belt onto which it is trans 
ferred. The articles are conveyed within the carrier 
cases at high speed with little noise through the system. 
Since the articles are contained in carrier cases, they are 
transferred in a very stable manner. 
The apparatus discussed above is subject to a de 

crease in ef?ciency of operation of the system as a 
whole if a malfunction occurs at any one of the branch 
conveyance paths. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
conveying apparatus for carrier cases containing arti 
cles in which the articles can be rapidly conveyed with 
out loss of ef?ciency in operation due to a malfunction 
of one of the branch conveyance paths. 

This object, and other objects are accomplished by 
providing a conveying apparatus including a main con 
veyance path for conveying articles between a plurality 
of stations. Each stations include a stop position located 
on the main conveyance path, a branch conveyance 
path which is adjacent to the stop position and an input 
/output section. Each station also has means for trans 
ferring conveyed carrier cases from the stop position to 
a branch conveyance path. The branch conveyance 
path includes two vertically disposed adjacently lo 
cated conveyor belts which extend towards the input 
/ output section. The belts include a horizontal portion 
which is adjacent the stop position. Transfer means are 
provided to transfer the carrier cases from the main 
conveyance path to the horizontal position. The input 
/output section provides user access to the branch con 
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2 
veyance path so that cases may be supplied to or re 
moved from the system. 

In a second embodiment, the input/output section 
may include additional storage location for the cases. In 
the second embodiment, the input/output section in 
cludes means for automatically moving the cases in a 
U-shaped path from an output position of the input/out 
put section to an input position. The U-shaped path 
serves as a temporary storage area. The input/output 
section has means for opening and closing the carrier 
cases as well as means for sterilizing the interior of the 
cases. 

This apparatus may include one or more of each type 
of input/output section, each associated with one 
branch station. The apparatus also includes central con 
trol means for controlling the main conveyance path 
and the operation of the stations. If one or more of the 
stations becomes mechanically inoperable, the central 
control means operatively disconnects the station from 
the system in response to a detector located at each 
station. Conveyance of carrier cases between the other 
stations continues normally. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1a and 1b are cross sectional views of carrier 
cases for containing articles which are to be conveyed 
from one location to another. 
FIGS. 2a and 2b are perspective views of the carrier 

cases shown in FIGS. 10 and 1b where FIG. 2a shows 
an open carrier case and FIG. 2b shows a closed carrier 
case. 

FIG. 3 is a perspective view showing the conveying 
apparatus according to the present invention. 
FIG. 4 is a cross-sectional view of the main convey 

ance path of the conveying apparatus shown in FIG. 3. 
FIG. 5 is a perspective view of a carrier body and a 

transferring device located at a stop position adjacent a 
branch conveyance path in the conveying apparatus of 
FIG. 3. 
FIG. 6 is a front view of a carrier case release mecha 

nism shown in the transferring device of FIG. 5. 
FIG. 7 is a perspective view showing a station includ 

ing a stop position, branch conveyance path, transfer 
ring device, and input/ output section according to one 
embodiment of the invention. 
FIG. 8 is an external view of a station including a ?rst 

embodiment of input/ output section. 
FIG. 9a is a perspective view of an input/output 

section according to a second embodiment of the inven 
tion. 
FIG. 9b is a schematic top view of the second input 

/output section shown in FIG. 90. 
FIG. 10 is an explanatory view showing the opera 

tion of an opening device provided in the input/ output 
section shown in FIG. 90. 
FIGS. 11a~11c are explanatory views showing the 

operation of a closing device provided in the input/out 
put section shown in FIG. 9a and 91). 
FIG. 12 is from view of the control panel located at 

each station. 
FIGS. 13A and 13B are jointly a block diagram 

showing a control circuit for controlling the apparatus. 
FIGS. 140-140 are explanatory views showing the 

?ow of carrier cases between the main conveyance path 
and an input/output section according to the ?rst em 
bodiment. 
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FIGS. 15a—15c are explanatory views showing the 
flow of carrier cases between the main conveyance path 
and an input/output section according to the second 
embodiment. 
FIGS. 16a-l6c are explanatory views showing the 

flow of carrier cases between the main conveyance path 
and in the input/output section according to the ?rst 
embodiment when a carrier cases arrive at a stop posi 
tion from another station. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIGS. 1a and 1b, carrier cases 4 contain different 
types of articles A1 or A2 to be conveyed, for example, 
charts, slips or containers for liquids. Carrier cases 4 are 
substantially identical externally, however, they are 
internally adjusted to accommodate the articles which 
are to be contained and conveyed. For example, carrier 
case 4 in FIG. 1a is adapted for carrying articles such as 
charts or slips and includes leaf springs 1 set face to face 
on its opposite inner surfaces. Leaf springs 1 clips arti 
cles A1 therebetween ensuring a secure ?t and provid 
ing for easy removal and replacement. In FIG. 112, car 
rier case 4 is adapted for container A2 for liquids which 
must be ?rmly secured. Inner case 2 is inserted between 
the inner walls of carrier case 4 and container A2 to 
prevent excess vibration. 
As shown in FIGS. 2a and 2b, carrier case 4 has 

rectangularly shaped main body 5 with a top opening. A 
pair of covers of 6 and 6' are latched by latches 7. Main 
body 5 is made out of aluminum and covers 6 and 6' and 
latches 7 are made of stainless steel. Covers 6 and 6’ are 
pivotally connected to main body 5 by hinges 3. Hinges 
3 are elastic members which urge and maintain covers 6 
and 6' in an open position. Conveyed articles A1 or A2 
are contained within the main body 5 and covered by 
covers 6 and 6' which are then locked by latches 7. In 
order to remove the articles when body 5 is closed, 
latches 7 are released allowing covers 6 and 6’ to open. 
Hole 50 is formed on the side wall of main body 5 so 
that a photosensor may detect whether conveyed arti 
cles are contained in carrier case 4. 
FIG. 3 schematically shows a conveying apparatus 

installed in a hospital for conveying articles contained 
in carrier cases. Main conveyance path 11 conveys 
carrier cases 4 and is installed in the ceiling or under the 
floor of the various rooms to be reached by the system. 
A plurality of branch conveyance paths 12 extend from 
main conveyance path 11 into each room, for example, 
the departments shown in FIG. 3. Branch conveyance 
paths 12 extend from main conveyance path 11 at a 
plurality of stop positions 22. Each branch conveyance 
path 12 extends to either ?rst embodiment of input/out 
put section 40 or second embodiment of input/output 
section 46. Branch conveyance path 12 to stop position 
22, input/output section 40 or 46, and transferring de 
vice 23 (See FIGS. 6 and 7) together form a station. For 
example, station STA includes ?rst embodiment of in 
put/output section 40 while station STM includes a 
second embodiment of input/output section 46. 
Each branch conveyance path 12 is located to convey 

carrier cases 4 to places which are easy to reach in the 
rooms on each floor of the hospital. The surgical de 
partment and the ophthalmological department are 
located on the second ?oor of the building and branch 
conveyance paths 12 for these departments are shown 
extending upwardly from main conveyance path 11 
while the other departments are located on the‘?rst 
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floor and their branch conveyance paths 12 are shown 
extending downwardly. 
As shown in FIGS. 4 and 5, main conveyance path 11 

conveys carrier body 14 having holding section 13 
which holds one carrier case 4. Carrier body 14 is sup 
ported by support member 16 within main conveyance 
path 11. Each support member 16 has a plurality of 
guide rollers 15 which are located above and below 
guide rail 17 located near each side of main conveyance 
path 11. A third guide roller of 15 on each side is per 
pendicular to the other two and contacts a side wall of 
main conveyance path 11. Thus carrier body 14 rolls 
along guide rails 17 at high speed within main convey 
ance path 11. 

Reaction plate 18 extends downwardly from the 
lower surface of support member 16. Stators 19 are 
arranged within main conveyance path 11 at speci?ed 
distances and contain a groove into which reaction 
plate 18 ?ts. Reaction plate 18 and stator 19 together 
form linear motor 20. Reaction plate 18 is a secondary 
conductor and stators 19 are primary conductors. When 
electrical current is applied to stator 19 from a power 
supply (not shown), a magnetic flux is created and ap 
plied to reaction plate 18. The intensity of the magnetic 
flux changes in time, and reaction plate 18 is accelerated 
or decelerated within main conveyance path 11 accord 
ing to the change of magnetic flux intensity. The con 
struction and functioning of linear motor 20 which 
controls the movement of carrier body 14 is shown and 
discussed in detail in US. Pat. No. 4,6l3,80l to Matsuo 
et al. 

Cases 21 covers main conveyance path 11 and in 
cludes lower half 2111 and upper half 21b which enclose 
the space in which carrier body 14 travels. Upper half 
21b is located above carrier body 14 and lower half 21a 
is located below carrier body 14. Inspection and mainte 
nance of main conveyance path 11 is facilitated by the 
fact that upper half 21b can be detached from lower half 
21a. 

Stators 19 are located at each stop position 22 along 
main conveyance path 11 where branch conveyance 
paths 12 are branched off as shown in FIG. 7. Carrier 
body 14 may be selectively stopped at each stop posi 
tion 22. At each stop position 22, transferring device 23 
is provided for transferring carrier cases 4 from main 
conveyance path 11 to transferring position 39 of 
branch conveyance path 12. under the control of a 
control circuit shown in FIG. 13. Transferring of car 
rier cases 4 containing articles or which are empty is 
done automatically. 

Transferring device 23 is shown in FIGS. 5 and 6. 
Guide shaft 24 is provided perpendicularly to main 
conveyance path 11 and is located above the path of 
travel of carrier body 14 which moves in the X direc 
tion. Movable member 26 is attached to pushing plate 25 
and is slidably mounted on guide shaft 24. Movable 
member 26 is also connected with timing belt 28 
through connecting member 27. Timing belt 28 is lo 
cated around a pair of pullies placed near both ends of 
guide shaft 24 on either side of main conveyance path 
11. One of pullies 29 is operatively connected with ?rst 
pulse motor 67. The rotation of pulse motor 67 causes 
movable member 26 having push plate 25 to move re 
ciprocatively in the Y direction. 

Push plate 25 extends below guide shaft 24 which 
allows it to contact and push one side of carrier case 4. 
The forward movement of push plate 25 causes carrier 
case 4 which is held within holding section 13 of carrier 
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body 14 to be pushed from holding section 13 to trans 
ferring position 39 of branch conveyance path 12. Re 
verse movement of push plate 25 pushes carrier case 4 
from transferring position 39 into holding section 13 of 
carrier body 14. 

Carrier body 14 has a pair of holding frames 31 ex 
tending therefrom and having an L-shaped cross sec 
tion. Holding frame 31 cooperates to hold carrier cases 
4 in holding section 13 of carrier body 14. Carrier cases 
4 held within holding section 13 are immobile in both 
the X direction and in the vertical direction but are 
freely movable in the transferring or Y direction. 

Fixing mechanism 32 prevents carrier 4 from being 
dislodged from holding section 13 and carrier body 14 
while being conveyed. Fixing mechanism 32 is pro 
vided on carrier body 14 and includes a pair of ?xing 
member 33 connected to holding frame 31. Fixing mem 
bers 33 are made of wire rods bent in a C-shaped con?g 
uration with downwardly bent ends 33a. Fixing mem 
bers 33 rotate around a pair of pins 34 which protrude 
from their opposite side. Springs 35 move ?xing mem 
bers 33 into a position abutting stop 36 protruding from 
one vertical side of holding frame 31. This position is 
represented by the solid lines in FIGS. 5 and 6 with bent 
ends 33a located within holding section 13 of carrier 
body 14. In this position, bent ends 330 abut on opposite 
vertical side surfaces of carrier cases 4 which are se 
curely held within holding section 13. 
Each stop position 22 is further provided with a pair 

of release mechanisms 37 located on either side of car 
rier body 14 when it is centered in stop position 22 to 
release carrier cases 4 from ?xing mechanism 32. Re 
lease mechanism 37 includes pushing rods 38. Pushing 
rods 38 are moved downwardly by ?rst cylinder 68 and 
thereby abut and push down the middle portion of ?x 
ing member 33. As a result, ?xing members 33 are ro 
tated into the position shown by the dot/dash line in 
FIGS. 5 and 6. Bent ends 330 are lifted out ofholding 
section 13 of carrier body 14 and carrier cases 4 are no 
longer held within holding section 13 and can be moved 
in the Y direction. , 
As shown in FIG. 7, branch conveyance path 12 is 

located adjacent stop position 22 and receives carrier 
case 4 conveyed from main conveyance path 11. Branch 
conveyance path 12 includes transfer position 39, ?rst 
carrier path 41, second carrier path 44 and ?rst embodi 
ment of input/output section 40. Carrier path 41 in 
cludes vertically disposed carrier belt 412 and second 
carrier path 44 includes vertically disposed carrier-belt 
440. Each belt includes a substantially horizontally dis 
posed portion. First input/output section 40 includes 
carrier case output section 42 and carrier case input 
section 43 adjacent thereto. First carrier belt 41 conveys 
carrier cases 4 from transfer position 39 downwardly to 
output section 42 of ?rst input/output section 40. Sec- ' 
ond carrier belt 44a conveys carrier cases 4 from input 
section 43 upwardly towards transfer position 39 which 
is located in the ceiling or under the floor of a room. 

Pusher 45 is provided at the end of second carrier 
path 44 located opposite of input section 43, that is, near 
transfer position 39. Pusher 45 is driven by second cyl 
inder 69 connected thereto. When operated, pusher 45 
pushes carrier case 4 from its position at the end of 
carrier path 44 to the adjacent end of ?rst carrier path 
41 in front of transfer position 39. Carrier case 4 is con 
veyed from its position on first carrier path 41 to trans 
fer position 39 by ?rst carrier belt 41a which is driven 
in the opposite direction by second pulse motor 70. 
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6 
Second carrying belt 440 provided in second carrier 
path 44 is driven by third pulse motor 71. 
FIG. 8 shows a perspective view of branch convey 

ance path 12 including ?rst embodiment of input/out 
put section 40 installed on the ?oor of, for example, the 
medical department located on the ?rst floor of the 
building. Input/output section 40 faces into the room 
and includes input section 42 which receives carrier 
cases 4 which have been carried from main conveyance 
path 11 by ?rst carrier path 41 of branch conveyance 
path 12. Alternatively, carrier cases 4 may have been 
placed within output section 43 of input/output section 
40 by an operator. Carrier case 4 is carried to main 
conveyance path 11 via second carrier path 44. 

Control section 50 includes control panel 51 provided 
above input/output section 40. A plurality of keys, an 
indicating lamp and a chime (not shown) are mounted 
on the surface of control panel 51. When carrier cases 4 
arrive at input/output section 40, the indicating lamp. 
and the chime of control panel 51 are lighted and 
sounded to notify the operator of its arrival. A detector 
(not shown) for detecting whether covers 6 and 6' of 
carrier cases 4 are opened or shut is provided within 
?rst input/output section 40. If carrier case 4 is placed 
within input section 43 and a destination is speci?ed by 
making use of the plurality of keys on the control panel 
51, the detector will detect whether cover 6 or 6' are 
shut. When a detector detects that covers 6 and 6' are 
shut, carrier case 4 is carried by second carrying belt 
44a upwardly to the position adjacent pusher 45. 
FIGS. 9a and 9b show a second embodiment of input 

/ output section 46 installed on the floor of. for example, 
the surgical department which is located on the second 
floor. Housing 47 is provided with opening 48 at its 
upper end thereof. Two separate and adjacent belts are 
provided beneath positions (Pa) and (Pj). Vertical belts 
49a is disposed beneath (Pa) and carries carrier cases 4 
delivered from main conveyance path 11 to second 
input/output section 46. Adjacent belt 490 is vertical 
belt 49b located beneath position (Pj). Vertical belt 49b 
carries carrier cases 4 downward from input/output 
section 46 towards main conveyance path 11. Vertical 
belts 49a and 49b constitute branch conveyance path 12. 

Pusher 82 is located at position (Pa) and transfers 
carrier cases 4 carried by vertical belt 490 to position 
(Pb) which is located adjacent and to the right of posi 
tion (Pa). At position (Pb), opening device 52 shown in 
FIG. 10 and described below is provided for opening 
cover 6 and 6’ of carrier cases 4. An ultraviolet steriliza 
tion device 83 is also provided at position (Pb) for steril 
izing the inside of carrier cases 4 if they arrive empty at 
input/output section 46. When carrier cases 4 arrive 
with conveyed articles, then sterilization device 83 does 
not operate. 

Transfer belts 84 are provided at position (Pb) 
through (Pi) to transfer carrier cases 4 successively as 
shown by the arrows in FIG. 9b. Belts 84 constitute a 
U-shaped conveyance path on which carrier cases 4 are 
arranged within housing 47. Position (Pc) through (Ph) 
constitute temporary storage section 81 and in any of 
these positions, an operator may remove articles from 
carrier cases 4 or place articles within carrier cases 4. 
Transfer belts 84 horizontally convey carrier cases 4 
along temporary storage sections 81. 

Pusher 85 is provided at position (Pd) to transfer 
carrier cases 4 to position (Pe) in a position perpendicu 
lar to the movement of transfer belts 84. Pusher 86 is 
provided at position (Pi) to transfer carrier cases 4 to 










